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ABSTRACT
Purpose The purpose of this paper is to com-
prehensively characterise the current use of elec-
tronic health records (EHRs) and personal digital
assistants (PDAs) among family physicians in Florida;
and to compare family physicians with other doc-
tors with respect to the functions commonly used
on their EHR and PDA systems.
Methods A postal survey was sent to family phys-
icians (n=2076) and other doctors with a clear and
active licence in Florida (total n=14 921). To exam-
ine factors among family physicians related to EHR
and PDA use, binary logistic regression modelling
techniques were utilised. Chi-square analysis was
used to compare EHR and PDA functions between
family physicians and other doctors.
Results A total of 4203 responses, of which 756
were from family physicians, were available for the
current study (28.2% overall response rate). EHR
use among family physicians was signiﬁcantly related
to large practice size, urban location and young
physician age, after controlling for confounders.
Likewise, PDA usage among family physicians was
independently associated with male gender and
younger physician age. Additionally, even though
no diﬀerences in overall EHR adoption were found,
family physicians, when compared with other phys-
icians, were signiﬁcantly more likely to be using a
more robust set of EHR functions. This included
allergy and medication lists, diagnosis, problem
lists, patient scheduling and educational materials,
preventive services reminders and access to refer-
ence material.
Conclusions Even though family physicians utilise
many EHR and PDA functions more commonly
than other physician groups, the overall level of
EHR adoption among family physicians remains
low. Until more barriers to the use of EHR are
minimised, the goals of the Future of Family Medi-
cine Report to broadly implement EHR and other
health IT functions will not be fully realised.
Keywords: electronic health records, information
technology, personal digital assistant
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Introduction
In 2001, the Institute ofMedicine issued a recommen-
dation to commit to steps that ‘should lead to the
elimination of most handwritten clinical data by the
end of the decade’.1 In response to these recommen-
dations, persistent problems in the United States (US)
healthcare delivery system and concerns about the
status of the familymedicine discipline, seven national
family medicine organisations, including the American
Academy of Family Physicians (AAFP), American
Academy of Family Physicians Foundation (AAFF)
and the American Board of Family Practice (ABFP),
initiated the Future of Family Medicine (FFM) project
in 2002.2 The FFM project recognised that an integral
part of improving the practice of family medicine is
having electronic health records (EHRs), as well as
having information on evidence-based medicine in a
readily accessible format. Family physicians in an
evolving healthcare system require tools such as these,
which will help manage the intricate work of patient
care. EHR and personal digital assistants (PDAs) (for
example, Palm Pilots or Pocket PCs) when adopted
will allow the family physician to have easily search-
able, up-to-date referencematerials and patient records.
Recognising the importance of having EHRs and
PDAs in the modern primary care practice, a number
of studies have examined the use of each of these
technologies.3–14 Acting as important benchmarks,
these studies oﬀered the ﬁrst glimpses into the adoption
of EHR and PDAs in speciﬁc settings or by speciﬁc
groups of physicians. The majority of studies exam-
ining PDA use by primary care physicians, for instance,
focused on the academic setting.4–9 Consequently, the
results of these studies might not be applicable to non-
academic and community settings. Similarly, EHRuse
has been studied inpopulations of academic or research-
oriented primary care physicians.10–14 Separate re-
search has also been presented on primary care phys-
icians’ EHR use in the urban setting3 as well as in the
rural primary care setting.12 Moreover, case studies
and analysis of post-EHR implementations are com-
mon,15–19 as are studies of primary care physicians’ use
of speciﬁc EHR functions or applications.20–22
Each of these eﬀorts has contributed to the overall
understanding of primary care physicians’ adoption
of these important technologies; however, each exist-
ing study tended to focus on only one speciﬁc type of
family physician. For example, a large study from
2000 showed that EHRs were present in 17% of family
medicine residency programmes.14 Likewise, a broad
email survey of AAFP members in 2003 reported that
23.5% use EHRs.23 However, given the population
studied,methodology employed and the relatively low
response rate obtained, those data might have been
biased towards higher IT use and might not be
generalisable to a broader population of family phys-
icians. Another study of a comparatively large popu-
lation is the study of information technology (IT) use
by active members of the Indiana Academy of Family
Physicians (IAFP).24 This study provided a better
understanding of the IAFP members, reporting that
14.4% of respondents were EHR users in 2002.
Given the eﬀorts from the FFM report and other
national initiatives, it is important periodically to assess
the IT adoption progress in various health market-
places.25 To characterise the current state of EHR and
PDA use by family physicians more comprehensively,
we conducted a secondary analysis of recently collected
data regarding IT use among physicians in Florida.
Speciﬁcally, we were interested in the factors that are
associated with the use of these technologies among
family physicians. In addition, we analysed the func-
tions for which family physicians typically use their
EHR and PDA, and compared these trends with EHR
and PDA functions used by other doctors. The current
study represents a large-scale eﬀort to understand IT
adoption in one geographic area, where regulatory,
reimbursement and medico-legal issues are more
uniform.
Methods
In the present study, we speciﬁcally focused on family
physicians and compared them with all other phys-
icians that participated in a study designed to assess
the level of IT use in Florida. We developed a survey
based on a comprehensive literature review. To estab-
lish content and face validity for the devised questions,
we solicited expert advice from scholars in medicine,
health informatics and health policy. Numerous iter-
ations of the questionnaire resulted in a ﬁrst draft
instrument which was cognitively tested with a panel
of physicians for clarity and readability. Additional
clariﬁcations and revision to individual items resulted
in the ﬁnal version of the questionnaire.
The survey, along with a cover letter, was mailed to
14 921 physicians practising in the ambulatory setting.
We targeted allopathic and osteopathic physicians
with a clear and active Florida medical licence. A list
of all such physicians was obtained from the State
Department of Health, which maintains this list for
licensure purposes. Because of the nature of the study,
physicians who do not traditionally practise in an
ambulatory setting were excluded (for example, radi-
ologists, pathologists, anaesthesiologists and emergency
physicians).
The survey was designed to focus on IT use in
general and speciﬁcally on PDA and EHR use. Those
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respondents who indicated that they routinely used
PDAs were asked, from a list, which functions they
used. This list was derived from the available literature
on medical PDA use. Similarly, those who indicated
routine EHR use were asked, from a list, which EHR
functions were available in their oﬃce practice. In the
survey, we deﬁned EHR as ‘a paperless form of the
medical record that requires the provider to enter
patient information (i.e. clinical notes) into a com-
puter system instead of doing so on paper’. This list of
EHR functions was derived from the Institute of
Medicine’s list of desirable EHR functions.26
The questionnaire and cover letter were mailed to
every primary care physician in Florida and a 25%
stratiﬁed randomsample of specialists. A secondmailing
occurred after a number of surveys were returned due
to unknown or changed addresses. Surveys were tracked
by a six-digit identiﬁcation code. Four weeks after the
initial mailing, non-responders were mailed a second
packet. Those indicating that they were no longer
seeing patients were excluded. The questionnaires were
mailed back to, and processed by, the Florida State
University Survey Research Laboratory where the data
were entered into a computer database and subjected
to data veriﬁcation and cross-check methodologies.
Additionally, the project received approval by the
University Human Subjects Committee.
Variables and measures
To be as accurate and broad as possible, family
medicine physicians were identiﬁed as those who
reported on the questionnaire that the majority of
their clinical time was spent practising family medi-
cine. To examine physician age, we categorised age
by decade. Practice size was categorised similarly to
previously publishedwork27 to allow for comparisons.
The categories of practice size included those in solo
practice, those with 2–9 physicians, 10–49 physicians
and 50 or more physicians.
To examine rural and urban physician practices we
used the following three criteria of rurality:
1 the 33 statutorily designated rural counties in Florida
2 physicians practising in rural areas of non-rural
counties as designated by the Rural Urban Com-
muting Area (RUCA) codes28
3 the current Health Resources and Services Admin-
istration list of deﬁned Florida rural zip codes.
These three sources were used in order to capture an
accurate and broad sampling of rural physicians in the
state.
Statistical analyses
To examine the factors among family physicians that
were related to EHR and PDA use, we used binary
logistic regression modelling techniques to compute
adjusted odds ratios. In our models, independent
variables included gender, race/ethnicity, age, practice
size and type (multi vs. single specialty), as well as
geographic location (rural vs. urban). In addition, we
compared trends in EHR and PDA use, including
functions available and utilised, between family phys-
icians and other specialists. To do so, we used descrip-
tive statistics, chi-square test, independent sample
t-tests and analysis of variance as appropriate. All
analyses were computed in SPSS version 13.0 and
signiﬁcance was considered at the P<0.05 level.
Lastly, as recommended by survey research experts,
we investigated the potential for response bias.29 Todo
so, we compared respondents and non-respondents
with respect to known demographics, and compared
early and late respondents with respect to attributes of
the survey that might inﬂuence participation.
Results
Of the 4203 surveys returned in the overall study
(a 28.2% participation rate), 756 respondents (18%)
reported themselves as family physicians. The response
rate for family physicians did not diﬀer from the
overall rate. Demographic and practice characteristics
of the familymedicine respondents are shown inTable 1.
Average age of respondents was 50.74 years with a
range of 30–84. Themajority of family physicians were
male (74.1%) andworked in a single specialty (63.6%)
and/or urban (90.4%) practice. Also, many of the
family medicine respondents were either in solo prac-
tice (37.9%) or had 2–9 physicians in their groups
(48.3%). An additional 10.4% and 3.4% were in
groups of 10–49, or more than 50 physicians, respect-
ively.
We did not identify any evidence of response bias.
First, with respect to demographic and practice char-
acteristics, those who responded to the survey did not
diﬀer meaningfully from those who chose not to
participate. Second, we were unable to identify sig-
niﬁcant diﬀerences between early and late responders
with respect to key questions in the survey likely to
inﬂuence participation. A more complete report of
our response bias analyses has been published else-
where.30
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PDA and EHR use by family physicians
When speciﬁcally looking at the family medicine
physicians, 38.5% reported routine PDA use. Factors
signiﬁcantly associated with routine PDA use by family
physicians included age and gender (see Table 2). For
example, those aged 61 or older were signiﬁcantly less
likely than younger physicians to report routine PDA
use (OR=0.34, P<0.05). In addition, females were
signiﬁcantly less likely than males to report PDA use
(OR=0.35, P<0.01) after controlling for other factors
in the model.
Among the family physician respondents, 23.3%
reported routine EHR use. Demographic and practice
characteristics related to routine EHR use among
family doctors appears in Table 2. For example, those
who reported routine EHRuse tended to be in practice
sizes of 50 or more physicians, rather than in solo
practice (OR=11.24, P<0.05). EHR users were also
less likely to be from a rural geographical location
(OR=0.48, P<0.05). Moreover, EHR use was signiﬁ-
cantly less likely in the oldest categories of age (51–60,
and 61 years or older) when compared with those
40 years or less (OR=0.32, P<0.05).
Table 1 Demographic and practice characteristics of respondents
Family
physicians
(n=756)
Other physicians
(n=3447)
Respondent characteristics
Age: mean (range) 50.74 (30–84) 50.59 (30–86)
Gender (male) 432 (74.1%) 2037 (76.3%)
Race/ethnicity:
Caucasian 561 (74.2%) 2302 (68.1%)
Hispanic 73 (9.7%) 466 (13.8%)
Asian 58 (7.7%) 374 (11.1%)
African American or Black 31 (4.1%) 100 (3.0%)
Other 33 (4.4%) 138 (4.1%)
Practice characteristics
Mean time practising in current community (range) 14.88 (<1–52) 14.40 (<1–50)
Mean years since medical school graduation (range) 21.58 (<1–59) 21.40 (<1–50)
Practice size
Solo practice 276 (37.9%) 948 (29.3%)
2–9 physicians 352 (48.3%) 1796 (55.6%)
10–49 physicians 76 (10.4%) 305 (9.4%)
50 or more physicians 25 (3.4%) 181 (5.6%)
Practice setting
Rural 72 (9.6%) 170 (5.0%)
Urban 681 (90.4%) 3205 (95.0%)
Single specialty 481 (63.6%) 2228 (66.7%)
Multi specialty 85 (11.2%) 372 (11.1%)
Hospital or emergency dept. 13 (1.7%) 126 (3.8%)
Hospital-owned oﬃce-based practice 29 (3.8%) 104 (3.1%)
Group or staﬀ model HMO 18 (2.4%) 34 (1.0%)
Academic health centre 54 (7.1%) 223 (6.7%)
Community health centre 24 (3.2%) 56 (1.7%)
County health department 10 (1.3%) 38 (1.1%)
Other 46 (6.1%) 215 (6.4%)
Note: Where applicable, numbers may not add up to 100% due to rounding. HMO, health maintenance organisations.
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Family physicians vs. other physicians
Family physicians reported signiﬁcantly higher rates
of routine PDA use when compared with their coun-
terparts who are practising in other specialties (38.5%
vs. 34.6%, P=0.042) (see Table 3). The most common
PDA functions used by family physicians were drug
referencing (89.3%), checks for medication interac-
tions (84.2%), calendar and other organiser functions
(72.5%), access to reference materials (51.2%) and
weight-based dosing (26.1%). With the exception of
the calendar and organiser functions, family phys-
icians reported using the above-mentioned PDA func-
tions signiﬁcantly more than other physicians. For
example, family doctors were more likely than others
touse their PDAs for drug referencing (89.3%vs. 82.1%,
P=0.003), checks for medication interactions (84.2%
vs. 70.3%, P<0.001), and access to reference materials
(51.2% vs. 35.1%, P<0.001). Overall, only a small
number of physicians used their PDAs for dictation,
and family physicians were less likely than others to do
so (1.7% vs. 4.2%, P=0.045).
With respect to EHR use, family physicians did not
diﬀer from other physician respondents (23.3% vs.
23.8%, P=0.779) (see Table 4). Typical EHR functions
used by family physicians included allergy infor-
mation, medication lists, clinical notes, patient demo-
graphics, diagnoses, and problem lists. Many of these
functions were more likely to be available in the EHR
systems of family physicians. For example, family
physicians’ EHRs were more likely to have allergy
information (94.9% vs. 81.7%, P<0.001), medication
lists (94.3% vs. 83.5%, P<0.001), diagnosis (90.9%
vs. 83.2%, P=0.010), problem lists (90.9% vs. 75.5%,
P<0.001), patient scheduling (79.0% vs. 69.4%,
P=0.011), electronic prescribing of medications
(69.3% vs. 56.7%, P=0.002), patient education ma-
terials (61.9% vs. 41.0%, P<0.001), preventive service
reminders (52.8% vs. 30.3%, P<0.001), access to
reference materials (47.2% vs. 35.2%, P=0.003) and
coding advice to physicians (47.2% vs. 33.7%,
P=0.001).
Table 2 Adoption of information technologies by family physicians in Florida (n=756)
Routine
PDA use
Routine
EHR use
Total 38.5% 23.3%
Percent OR Percent OR
Practice size
Solo practice 33.5 17.8
2–9 physicians 41.8 1.40 19.6 0.90
10–49 physicians 58.3 1.46 43.4 2.10
50 or more physicians 54.2 1.17 64.0 11.24*
Geographic location
Urban 41.4 23.6
Rural 34.8 0.84 19.4 0.48*
Practice type
Single specialty 37.1 20.0
Multi specialty 41.3 1.00 35.3 1.75
Age
40 years or less 43.4 30.6
41–50 years 51.4 1.23 28.0 0.58
51–60 years 39.8 0.69 19.9 0.42*
61 years or greater 22.2 0.34* 13.2 0.32*
Gender
Male 45.2 22.7
Female 29.6 0.35** 29.1 1.38
Note: Sample size varies slightly by question. OR is adjusted odds ratio – models control for all practice and demographic
characteristics listed in table.
*P<0.05; **P<0.01.
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Discussion and conclusions
Information technologies promise to help physicians
improve the care delivered in ambulatory settings.
Speciﬁcally, family physicians can enhance their deci-
sionmaking and the quality of care in their practice by
using PDAs and EHR systems. Given the importance
of these technologies, the current study was designed
to better understand the adoption of PDAs and EHRs
by family physicians in Florida. In addition, we explored
the functions for which family physicians commonly
used these technologies and compared their usage
with other physicians.
Overall, the current study suggests that family physi-
cians use PDAs, and the varied features of PDAs, more
frequently than other physician peers. This trend may
be explained by the fact that there is a greater need for
information access in the broad scope of care delivered
by family physicians. Nevertheless, fewer than 40%
of family physicians indicate currently using a PDA.
Moreover, female family physicians and those aged 61
or older were signiﬁcantly less likely to use a PDA in
the scope of their practice. As younger physicians
begin replacing older ones in the workforce, we expect
the age-related trend to dissipate. More research may
be needed to better understand why female Florida
family physicians are less likely to use PDAs even after
controlling for multiple confounders.
The present study also suggests that the PDA
functions used more commonly by family physicians
might improve the safety and quality of care received
by their patients. For example, family physicians were
more likely than other doctors to use their PDAs for
drug referencing, checking for medication interac-
tions, accessing reference material, weight-based dos-
ing and dictation. Research suggests that these types of
functions are likely to have important positive inﬂu-
ences on the quality of care in the ambulatory setting.31
When considering EHRs, family physicians did not
diﬀer from other doctors with respect to utilisation
rates. However, family physicians seem to be more
robust users of EHR systems. That is, current family
medicine EHR users are signiﬁcantly more likely to be
using a variety of important functions, listed by the
Institute of Medicine as essential components of future
EHR systems.26 For example, among all EHR users,
family doctors aremore likely to be using their systems
to keep track of allergy and medication lists, diag-
noses, problem lists, patient scheduling and electronic
prescribing ofmedications. Additionally, family phys-
icians were more likely to use their EHR systems to
access reference materials, get coding advice, and to
provide patient education materials. Collectively, it
would appear that given the broad nature of a family
medicine practice, family physicians cannot tolerate a
‘bare bones’ EHR system.
Nevertheless, overall EHR use among family phys-
icians remains low. Given that approximately 25% of
Table 3 PDA functions used by family physicians (n=291) and all other physicians (n=1192)
in Florida
Family
medicine (%)
Other
physicians (%)
P value
Routine PDA usage 38.5 34.6 0.042
PDA functions
Drug references 89.3 82.1 0.003
Medication interactions 84.2 70.3 <0.001
Calendar and other organiser functions 72.5 75.8 0.251
Access to reference materials 51.2 35.1 <0.001
Weight-based dosing 26.1 16.1 <0.001
Electronic prescribing of medication 18.2 14.3 0.099
Patient records 6.5 8.2 0.337
Laboratory results 5.5 4.7 0.569
Charge capture 3.4 4.8 0.322
Electronic order entry 2.7 2.0 0.439
Dictation 1.7 4.2 0.045
Bills/claims submission 1.4 2.2 0.381
Other PDA functions 5.2 6.9 0.286
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all US outpatient visits occur in a family physician’s
oﬃce, the low levels of EHR use, in this population,
will aﬀect the entire healthcare system.32 For example,
evidence suggests that EHR can improve the quality of
care by improving compliance with recommended
preventive services.33 Failing to provide adequate
preventive services may result in complications and
more expensive care for patients who are subsequently
cared for in secondary and tertiary settings. Addition-
ally, when sharing information with other specialty
colleagues, an EHR system makes exchange of perti-
nent patient information and test results substantially
more eﬃcient.34 Low levels of EHR adoption among
family physicians therefore has important impli-
cations system-wide.
For the national goal of universal EHR adoption to
occur in the ambulatory setting, the entire specialty of
familymedicinewill need to be engaged.25 The present
study suggests that family physicians in rural and
smaller practices (nine or fewer physicians) are par-
ticularly important to target with adoption eﬀorts,
given that they are already signiﬁcantly less likely to be
using such technologies in Florida. This trend is
probably attributable to the economies of scale that
larger practices have in terms of increased access to
both ﬁnancial and human resources. If these and other
barriers are not minimised, we will continue to see
disparities in EHR adoption rates between large and
small, and rural and urban, practices. Similar to the
ﬁndings related to PDAs, age was found to be negatively
Table 4 Functions available in EHR systems used by family physicians (n=176) and all other
physicians (n=819) in Florida
Family
medicine (%)
Other
physicians (%)
P value
Routine EHR usage 23.3 23.8 0.779
EHR functions
Allergies 94.9 81.7 <0.001
Medication list 94.3 83.5 <0.001
Clinical notes 92.0 90.6 0.546
Patient demographics 90.9 86.3 0.099
Diagnosis 90.9 83.2 0.010
Problem list 90.9 75.5 <0.001
Patient scheduling 79.0 69.4 0.011
Procedures 73.9 75.3 0.682
Electronic prescribing of medications 69.3 56.7 0.002
Electronically available laboratory data/results 68.8 65.7 0.436
Patient education materials 61.9 41.0 <0.001
Electronic order entry 56.3 53.8 0.561
Electronically available x-ray results 55.1 59.1 0.331
Growth charting 52.8 23.9 <0.001
Preventive service reminders 48.3 30.3 <0.001
Access to reference material 47.2 35.2 0.003
Coding advice to physicians 47.2 33.7 0.001
Oﬀsite access/log-in capability 46.0 43.1 0.478
Electronic connection to pharmacy information 38.6 36.9 0.661
Clinical decision support 29.0 23.7 0.139
Weight-based dosing calculations 28.4 24.1 0.225
Advance directives 23.9 22.1 0.611
Auto-updated insurance coverage
information
17.0 16.4 0.824
Other EHR functions 3.4 4.8 0.433
Note: List of functions derived from Institute of Medicine report on recommended EHR capabilities. Data in table is ordered by
most frequently used function for family physicians.
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correlated with EHR adoption. Again, this trend is
likely to reverse as younger doctors, whomay be more
amenable to the use of IT, replace retiring physicians.
Several limitations with the current study have been
identiﬁed. First, consistent with self-reported surveys,
the study relies on the willingness and ability of par-
ticipants to give accurate responses. Moreover, the
self-reported nature of how family physicians were
identiﬁed in the current study might have included
other physicians who, for example, are general prac-
titioners. Nevertheless, this methodology is likely more
eﬃcient in identifying family physicians who are not
members of the AAFP or their state family medicine
organisations.
We also recognise that the survey response rate,
although higher than comparable previous studies,
could be a limitation.23,35,36 However, upon employing
common methodologies used to detect bias, we failed
to identify the presence of response bias.30 Lastly,
because the purpose of the study was to identify the
use of PDAs and EHRs by family physicians in one
state, the results of this study should be generalised to
other geographic regions only with caution.
Future research is needed to continue monitoring
the use of information technologies by family phys-
icians in Florida and other areas of the country. More
work is also needed to investigate the behaviour of IT
vendors in the marketplace. We hypothesise that
vendors could have developed more EHR products
for physician specialists given the relatively narrower
set of clinical applications that would need to be
accommodated in the programming for such systems.
As newer and more robust products become widely
available, and more aﬀordable, EHR utilisation might
increase among family physicians.
In conclusion, given the FFM project goals of
transforming and renewing the specialty of family
medicine to meet the needs of an ever-changing
society, widespread and robust utilisation of EHR
will be essential. Information technology has been
described as ‘a spark to revitalise primary care’ and
yet many barriers to implementation persist.37 If we
are to move toward an improved healthcare system,
we must be aware of current IT utilisation patterns
and address any implementation barriers.
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